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FIG. 1 1s a top perspective view of the first embodiment of
a busbar-less solar cell showing our new design;

FIG. 2 1s a top plan view thereof;
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[

busbar-less solar cell showing our new design;
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FIG. 3 1s a bottom plan view thereof;
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FIG. 4 1s a right side elevation view thereof;

FIG. 5 15 a left side elevation view thereof;
FIG. 6 1s a back side elevation view thereof;

FI1G. 7 1s a front elevation view thereof:
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FIG. 8 1s a top perspective view of the second embodiment

FIG. 10 1s a bottom plan view thereof;
FIG. 11 1s a right side elevation view thereof;
FIG. 12 1s a left side elevation view thereof;

FIG. 9 1s a top plan view thereof;
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FIG. 13 1s a back side elevation view thereof;
FI1G. 14 1s a front elevation view thereof;
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FIG. 15 1s a top perspective view of the third embodiment
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FIG. 16 1s a top plan view thereof;

FIG. 17 1s a bottom plan view thereof;
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FIG. 18 1s a right side elevation view thereof;
FIG. 19 1s a left side elevation view thereot;
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FI1G. 20 1s a back side elevation view thereof;
FI1G. 21 1s a front elevation view thereof;

(Continued)

FIG. 22 15 a top perspective view of the fourth embodiment

FIG. 23 15 a top plan view thereof;

FIG. 24 1s a bottom plan view thereof;

FIG. 25 15 a right side elevation view thereof;
FI1G. 26 1s a left side elevation view thereof;
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FIG. 27 1s a back side elevation view thereof:; and,

FIG. 28 1s a front elevation view thereof.

OTHER PUBLICATIONS

r T T x e T Py B T e N B TR aF e o Sy Sy
FE MO RN S CA MO MM I D M ER A A I ML HHEHI I H R
I b HIN ML SHII L . Ll i) HIE M) ity ) b
V)i s \ I II T e i I L I LR AEE
R A R S A R R S R A N A R AR R R A A e} AR TR RN S SRR AR A L L PR C R RN PR R,
ML i L SHIIHT TNEL i MR ) 1y S i
I R I I I E T S T R R R T R D HIEHIL I I R I S EH EH L L R R R A A
I R A R R R R A SR S L A A i UM R N A AR LR R R S RN R A R R S L R R R R R LR R A R
IR R N I R R S T R R R R D S EEHIE IR D I T L R R R A A
SRR M ER RSN N SO R RE RN A N B | 1 1l SRR E R R RN R N R A C KR AR RS R N DR R S N
A e T I R T L LA T R R R R SRR RART R SRR PR AN AN S PN PR A M S S RN AN L
FHA i vt SHIHL TIL i ST ) M i i
LR IR R S T T e HIEHEN SN A R e L A R A R A A
O I T T H I LA R TR BRI HIOH D I I MR
v}y \ Jrdd ety M $vid i bl biaf iy IR BT AEE
A i HEEN IS SHIIHL TN i MR ) ity \ i
L S I A T TR AR LA A S I IR e M
L R e A s St A A R O A bl I IR T e S e R S R A
Vit HIEHIIH I I MY NI I I M S EH T R R R R R
A dgp el “ s A A i LN I AR RN AR R RRE N dtp gt
"H.._..r..L.-__..r.-_FL..r...q.._ FRERFEEEFURINEL AN S EE Y LN, FIALERUNERR AN SRR LN L LN R EE UL .....__...T.__...rF.._....__..L......r..IL..r._* h.H
AT T T OO T T I T TR AT TR AT T TR IO T T AT O T O T AT T IO TR T OO T T T AT
N M N R I RN IR TS RN AR AR A A AP ESSRERE ANREENAT ..“.__ 1y :-..ﬂ__ A RS E RN RN Y
O b HiN L] SHII ML . Ll i ] HIR P it ) b
LI MEIH N DHUMIDHID NI ] i M BHAIGHIDH NG I H R L T Y
[ dpp el “ b e e i e i LML R R AR RN AR R RRE N drpv1tigg
R O I NI M I L L L A LA A LI BHIAHIGHIDH NI ITHITI R O T
, O M R H I A M L L R I it DHBEGHIGHI T I MR
NI il rh e e ) .m“."; A R R R R ST AN BT,
v as e A ey it Ml : iy 1 R A N I RN I A L i
[y i Filti SHIHL TIL i ¥HT A H LTINS iy
¥ 2! IR IR I R I NI IR I B HIR H P A S s R A e !
. Trow]itis aipri] iy I I . i . HIL MIVHIIHNIE] J1mv b
“ i FEyttipyly 1 IS s L i R iRl RN AR RS T R RE N y1HE)
I R I I R R S T R R R R D S IEHIE I I R L A A H T LI it SLE
¥ IR T I G HI L M I T I TR DI O I R O T
\ R T T T R R R Y N I I I S HH T EH HEH
e ) ".| aaddra e Lol i by Lo ...r.mn.l s PFURER FPLELEFUCE N, e l-.-m PULERFUAN ..n.._-.l-n.“_...r SERJGEN R A SR LRRRLE & I+Iwh.+
) L3 L g ¥ T L} LALE Tr L LS L i AL i L LA 4 BB LA R v LA oy
h IR IR iR O X HIEHLE HREHINEIIIHRH N __.___t:..F AR +.T+
O RO B I I I I A LR P e
. [\, g IR | EEHNY __. it | . i) . FFLER [, K t ELE]
S L I O e I S A T L TR AR LA LA SR Y R R T SR e R TR A AR
L T e HIEHEI IR s s e e R e A A R AR
S e p e b b e b e e e L
g A D I A L LA T L F H R AN RERAET b i e ] eil?
. 1R aitre] iy DHIDH I . A . ML DHIIHLE SHHER:
RN IR SRR HITHLL S N R I S L H L F R R R A A
= EE P TR Y :;M".:_"; s P P D pe e pa e o b e e
- | T H I I I T R 0 TIHI B GHIBR IR I N T
- IS I N R AR R AL N AE e {rs [t} SRR R Y {1 ERET AN RS, L A ptip
I T R I R LD AL IR I I I T R I T IR il
EREEEHINHIEN i _._.‘m._ﬂ:n. I VM i) “"."__ i) :.W“ EHEE AR HT.,.
a . -..-..LI-....—-L..- 0 _.L.Iklr. .-.L-..L.rI-.q.- 0 I__....imL.l.—un.. .r._. 0 hramad .th-.q.- A b |L.I-..r.-..-i.|.-.lrrn..1._|b. ..- -.. i L-.ra_l- ..-.i.L.-.IF...i_u.a-lqu At h..- ....-rhlﬁ
1 by ER 1 1 B L LA QL) 40 LA NG ' LA EIL LI - ! HILE ey L | L T IER
A I ,:_.".M__ SR S HIEE SERRHATRNE R :.w :-".__ﬂ.T__ b et
R I O I L TR T ¥l it NI N N N SR I A EH LR R gt
A I O I N T H I L IR R R R AT AR SRET)! A R T S AN R LA L A F R SR N R RN A,
TR R R S R A .M" IR R TR e .Mu 1 I N R T I T A
- dvpettrpr v it FAp R i {re [an) SRR Y 11 RN IR ST RN dbpe1tig
RIS I LI M R LI B i IR I I R A A L L L A
SN NI L T ARy TIY ML S I I L A L LS R R A R A I
TR L I T L I T R R RS AL PG T R D e b ERE R
L | I R It ks i R R ke HIEH S N R R L H L S R AR R A b
IR AR A .M__. I L . ..M__. 3 IR GRS e R A AR
— i R HIR R R H EHH EH S R
. . . 1 .. . ' r . . 4 | F. . . . . | f
i HE R I R R E B R RS H o T H R M
. . . 4 .. . ' r . . F L ¥. . . . . ol .
i RN R A R R S RS R AR R R AT AP ESSRERE AR RN R PR S R SRR AN R AR LS PR R RN LR,
Pl e dlailets I.Ll__l..h..rﬂ.l.l..rrti.!t__l.l WAL tEh......ml;l..r..- L.y ..n.-l.-nm....tnl_l.rll..p..rl..-m.rtt.rt.l_.i.r I.L.qﬂl.lur“w
B ._1._..-...1..l.....-..-.. - Y e . = & T T R T .I.__l..-. -
i ..“...1"; J,.. IR :J.__ B “nu il fn ﬁ.“- TREY ﬁ FHILL "u__ Jﬁ H i} 1".., H
- I HI I T HI D O IO T il i N GHINH I T T O
o IR IR ST R I L S IEHIE I A R EH L R L A R R R A A
SIS R KR N RIS LIS LR S | LML SRR N R R E R N R A KR AR RS N R N YL R S K
aibr b pilrEn SHII T il i i) IEHIR iy ity Al b
R R D R R Y
. . - . . L . . F . . ' r i} . . | . .
e R L B R D R R B T B R e
- dppeapif oAb TN e e {) 1} SRV ER T {1 EREE AN RS L ddp 1t
L i L SHIIHT TIHL N ¥R ) ity PR
I LI iy ity ¥l it NI A I M R E A R B R AL,
. Theviiiiy Fil i DHIDH I . A . ML DHIIHLE it i
i Iy \ LS EASY M $rid T I I A Fr{ti
aibr b pilrEn SHII T . il i i) IEHIR iy ity Al b
\ ppadeigifn HIHII I I L Y NI I I M R LN N R R R R
HEHE R MR R N AV [ i) | LF ML R N N R N R AR AR RSN RN DA R N P
1) ¥ pil i SHTIHL . il iy i) MR 3 1y . % i
y— i it I N I L HITHIL R A N L R R R A A
- dpp ity bR i e i HUEHEE I R RS AR RS TR RRE N ddbpptigd
I LI iy ity ¥l it NI A I M R E A R B R AL,
\ i Fil i SHIHL I L ML ML ML \ i
3 P R I C N HE R HIEXFEE AR T AR RN A aad bz, [41] LR AR AR H LR AR T A AN L R KX I

O
H,f...,”,

Search Report 1ssued in ROC (Tarwan) Design Patent Application

No. 107302089D01 dated May 17, 2019.

)
A

W
=

,.. 4 ,..}.. v
» -..; »-
A




US D909,956 S

Page 2
(58) Field of Classification Search 2009/0107538 Al 42009 Luch
CPC ....... HO1L 31/02; HO1L, 31/18; HO1L 31/042; 2009/0120484 Al 5/2009 Nightingale
HOIL 31/048; HOIL 31/0525; HO1L, 20090293941 Al 1272009 Luch
31/0203; HOIL 31/02008; HOIL 31/0504; 20100024381 Al 2/2010 Hacke et al.
2010/0078058 Al 4/2010 Nightingale et al.
2 2
HOlL 31/02013; HOIL 27/142; HOl:f 2010/0108118 Al 5/°010 Tuch
27/1421; YO2E 10/40 YO2E 10/47 YO2F 2010/0175743 A1 7/2010 Gonzalez et al.
10/50 YO2E 10/52 YO2FE 10/54 YO2E 2010/0269883 Al1* 10/2010 Sarhan .................... HO2M 1/32
10/542; Y02E 10/544; HO2S 30/10; HO2S 136/244
40/34; HO2S 40/44; H02J 7/0042 201170067754 Al 3/2011 Luch
See application file for complete search histo 201170126878 Al 6/2011 Hacke et al.
PP P LY. 2011/0168238 Al 7/2011 Metin et al.
_ 2011/0186104 Al 8/2011 Shugar et al.
(56) References Cited 2011/0186107 A1 82011 Gibson et al.
2011/0197947 Al 8/2011 Croft
U.S. PATENT DOCUMENTS 2011/0240096 A1  10/2011 Maheshwari
2011/0315196 Al 12/2011 Gibson et al.
3,811,181 A 5/1974 Leinkram et al. 2012/0031461 Al 2/2012 Luch
3,837,924 A 9/1974 Baron 2012/0125391 Al 5/2012 Pinarbasi et al.
4,040,867 A 8/1977 Forestier et al. 2012/0167945 Al 7/2012 Shugar et al.
4617421 A 10/1986 Nath et al. 2012/0167946 Al 7/2012 Maheshwari et al.
4877460 A 10/1989 Flodl 2012/0167947 Al 7/2012 Battagla, JIr. et al.
5,096,505 A 3/1992 Fraas et al. 2012/0167948 Al 7/2012 Marathe et al.
5,547,516 A 8/1996 Luch 2012/0171802 Al 7/2012 Luch et al.
5,575,801 A 11/1996 Younan et al. 2012/0204938 Al 8/2012 Hacke et al.
5,735,966 A 4/1998 Luch 2012/0211052 Al 8/2012 Marathe et al.
6,232,545 Bl 5/2001 Samaras et al. 2012/0318318 A1 12/2012 Metin et al.
6,414,235 Bl 7/2002 Luch 2012/0318319 A1 12/2012 Pinarbasi et al.
0,459,032 B1  10/2002 Luch 2012/0325282 Al 12/2012 Snow et al.
D555,083 S * 112007 Sharma ..o, D13/102 2013/0032194 Al 2/2013 Gibson et al.
D559,174 5 * /2008 Sharma ..., D13/102 2013/0068827 Al 3/2013 Akimoto
;gg}g %’;‘S g . %8;8 iﬂtaﬁi ************************** B-_gffgg 2014/0102502 Al 4/2014 Luch et al.
IV AAUTLIAILl i i 173/1 : 1 = - -
7732243 B2 62010 T uch 2015/0194551 Al 7/2015 Crist oovvvvvivvnnnnnn., HO1L ﬁgggi
%;‘g gg Eg gggl? Eﬁ“ﬂgale 2016/0172515 Al 6/2016 Shugar et al.
73898ﬁ054 R? 3/2011 Tuch 2016/0226438 Al 8/2016 Gibson et al.
7.989.693 B2 %/2011 Luch 2017/0301802 A1 10/2017 Gibson
8,007,306 B2 8/2011 Nightingale et al. 2017/0301821 A1 10/2017 Gibson et al.
D644,986 S *  9/2011 ROSS .evviveiveeeereeeinerann, D13/102 2017/0301822 A1l 10/2017 Gibson et al.
D644,987 S 9/2011 Casler et al. 2017/0336105 Al 11/2017 Au
8,033,857 B2  10/2011 Nightingale et al.
662,040 S 6/2012 Yang et al. FOREIGN PATENT DOCUMENTS
8,198,696 B2 6/2012 Luch
8,242,351 B2 8/2012 QGibson et al. CN 203242643 U 10/2013
8,272,176 B2* 9/2012 Wallgren ................ F24825/13 N 503445130 U /2014
52/173.3 CN 104201227 A 12/2014
8,563,848 Bl 10/2013 Wen et al. CN 104810412 A 7/2015
D699,176 S 2/2014 Salomon et al. CN 205609546 17 9/2016
D741,793 S * 10/2015 Lm ......coooeneen.e. HO1L 31/02243 CN 205609547 1J 9/2016
D13/102 CN 205609548 U 9/2016
D743,329 S 11/2015 Aiken et al. ES 1073379 U 12/2010
D762,163 S 7/2016 Parilla et al. TP D1310063 0/2007
D763,787 S 8/2016 Parilla et al. TP D1310213 0/2007
D781,230 S 3/2017 Gibson et al. TP 2013140841 A 7/2013
D784,254 S 4/2017 Parilla et al. KR 3020100052549 1/2012
D788,027 S 5/2017 Gibson et al. WO 2012001781 Al 7/2012
2003/0121228 Al 7/2003 Stoehr et al. WO 2012001782 Al 7/2012
2007/0235077 A1 10/2007 Nagata et al. WO 2012106003 Al /2012
2008/0011350 Al 1/2008 Luch WO 2014112424 Al 7/2014
2008/0216887 Al 9/2008 Hacke et al. WO 2016123559 Al /2016
2008/0314433 Al 12/2008 Luch
2008/0314626 Al*™ 12/2008 Moore ......ccvn... GO6F 3/0445
174/255 * cited by examiner



US Patent Feb. 9, 2021 Sheet 1 of 12

FIG. 1



U.S. Patent Feb. 9, 2021 Sheet 2 of 12 US D909,956 S

FIG. 3

FIG. 2




U.S. Patent Feb. 9, 2021 Sheet 3 of 12 US D909,956 S

FIG. 4 FIG. 5

FIG. 6

FIG. 7



US Patent Feb. 9, 2021 Sheet 4 of 12

FIG. 8



U.S. Patent Feb. 9, 2021 Sheet 5 of 12 US D909,956 S

FIG. 10

FIG. 9




U.S. Patent Feb. 9, 2021 Sheet 6 of 12 US D909,956 S

FIG. 11 FIG. 12

FIG. 13

FIG. 14



US Patent Feb. 9, 2021 Sheet 7 of 12

FIG. 15



U.S. Patent Feb. 9, 2021 Sheet 8 of 12 US D909,956 S

FIG. 17

FIG. 16




U.S. Patent Feb. 9, 2021 Sheet 9 of 12 US D909,956 S

FIG. 18 FIG. 19

FIG. 20

FIG. 21



US Patent Feb. 9, 2021 Sheet 10 of 12

FIG. 22



U.S. Patent Feb. 9, 2021 Sheet 11 of 12 US D909,956 S

FIG. 24

FIG. 23




U.S. Patent Feb. 9, 2021 Sheet 12 of 12 US D909,956 S

FIG. 25 FIG. 26

FIG. 27

FIG. 28



	Claims
	Front Page
	Specification
	Drawings

